Pneumococcal conjugate vaccines.
We have prepared conjugates of pneumococcal type 4 polysaccharides (PS4) or oligosaccharides to tetanus toxoid using the carbodiimide method. The use of a spacer, 6-aminohexanoic acid, resulted in higher incorporation of carrier protein. Conjugates contained up to 10% free polysaccharide, but no free protein. In general, polysaccharide conjugates induced higher anti-PS4 IgG antibody titers than oligosaccharide conjugates. Conjugates with the highest amount of incorporated protein were the most immunogenic. The response to conjugated PS4 does show characteristics of a T cell-dependent antibody response, in terms of both isotype distribution and induction of immunological memory. Repeated immunization with high doses of PS4TT conjugate resulted in a virtually negative anti-PS4 IgG response, suggestive of the induction of high dose tolerance.